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Vermont has a higher proportion of natural lakes 
than the nation and 8 other ecoregions



Vermont is Stewarding a Higher Proportion of 
Oligotrophic Lakes than the Nation, 2007 NLA



Vermont is Stewarding a High Proportion of Lakes in Good 
Condition for Phosphorus, 2007 NLA



Vermont is Stewarding Some of the 
Clearest Lakes in the Nation

Stephens, et al., 2015
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< 14.5

14.5 – 22

TP concentration 

(ug/L)

*Preliminary results, Leslie J Matthews, leslie.matthews@vermont.gov
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In 2007 HALF of the Nation’s Lakes were Eutrophic or 
Hypereutrophic  

Preliminary results from the 2017 NLA found 2/3rds of 
the Nation’s Lakes are Eutrophic or Hypereutrophic

Only 10% of the Nation’s Lakes are Oligotrophic







The primary goal of the Clean Water Act 

“restore and maintain the chemical, physical, and 
biological integrity of the Nation’s waters"



VT’s 4 Inland Lakes that are/had been listed as impaired for phosphorus have stable or decreasing phosphorus trends
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https://www.tandfonline.com/doi/pdf/10.1080/10402381.2016.1149257
Smeltzer et al, 2016

https://www.tandfonline.com/doi/pdf/10.1080/10402381.2016.1149257
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Last 5 yr Mean 
Summer TP 11 ug/L
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Minimum Acceptable State for Lake Caspian – Reclassify to A(1) Nutrient Standard 12 ug/L
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https://waterbucket.ca/viw/2014/11/15/1995-
university-bcs-dr-daniel-pauly-coined-phrase-
shifting-baseline-syndrome-explain-environmental-
degradation-incremental/

https://waterbucket.ca/viw/2014/11/15/1995-university-bcs-dr-daniel-pauly-coined-phrase-shifting-baseline-syndrome-explain-environmental-degradation-incremental/


Vermont is Stewarding a Higher Proportion of Oligotrophic 
Lakes than the Nation, 2007 NLA
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BEND THE Trend!

1994 – 2018



Carmi is not Champlain is not Memphremagog 
is not Ticklenaked

“You’ve Seen One 
Lake…..You’ve Seen 
One Lake” Terry Rees - Executive Director -

Federation of Ontario Cottagers' Associations GLEON Plenary 2019



Similarly, Willoughby is not Raponda is not 
Maidstone is not Caspian

‘One size fits all’ does not work for 
those lakes we list as not meeting 
the aesthetic criteria, nor will it work 
for lakes we list as meeting Tier 2 
aesthetic A1 antidegradation criteria 



So, what’s the plan? Use the same approach for 
reclassification that we do for listing a lake as impaired

•Reclassify (or list lake) as A1

•Set in motion the requirement that a 
protection plan be tailored to the lake, 
similar to our lake watershed action plans 
and TMDL phosphorus reduction plans



Example Protection Plan Steps 

1. Determine where the phosphorus is coming 
from and a develop an action plan for the lake

2. Develop remedial intervention options 
3. Implement the preferred options
4. Monitor for compliance and effectiveness 



Determining where the 
phosphorus is coming from

1. Next Generation Lake Assessment Reports

2.High Resolution (0.5m) Mapping



• Purpose is to monitor status

• 5 – 50 lakes per year

• Semi-Quantitative Assessments 
since 1989

• Next Generation Quantitative 
Assessments since 2010, 
Samples
• Index Site (Deep Hole)

• 10 Physical Habitat (PHAB) sites

• Inlets & Outlets

VTDEC Summer Lake Assessment
Inland Lake Monitoring



VTDEC Summer Lake Assessment
Inland Lake Monitoring Index Site (Deep Hole)

Parameter Year Started

Gran Alk, Dissolved Oxygen, Secchi, 
Temperature, TP, Conductivity, pH

1989

Reg Alk 1991

TFe 1994

Chlorophyll a 1997

TCa, TMg, TK, TNa 1999

Color 2000

TN, DCl, TAl, TSO4 2001

TotalHardness, TMn 2004

NTU, DSi 2007

TCL & Sediment Diatoms 2011

DOC, DOM and Phytoplankton 2019



VTDEC Summer Lake Assessment
Inland Lake Monitoring (Tribs and PHAB Sites)

Parameter Location(s)
measured

Conductivity, Dissolved Oxygen, 
DO%, pH, Temperature C, TN,  TP, 
TCl, Chlorophyll a, & DOM

Tributaries and Outlet

Physical habitat complexity, 
shallow water habitat, lakeshore 
habitat, lakeshore disturbance, 
Embeddedness, % Sand, % trees 
along shore, and shading 

10 random sites around 
the lake

Crayfish 3 sites with good 
crayfish habitat

Aquatic plants, algae 10 random sites around 
the lake and tributaries

Area and depth of deltas Tributaries and sites of 
significant erosion
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Next Generation Lake Assessment Reports



Determining where the 
phosphorus is coming from

1. Next Generation Lake Assessment Reports

2. High Resolution (0.5m) Mapping



https://vcgi.vermont.gov/data-release/statewide-high-
resolution-vermont-land-cover-data-now-available

https://vcgi.vermont.gov/data-release/statewide-high-resolution-vermont-land-cover-data-now-available












At the watershed level, impervious surfaces make 
up only 2.5% of the land cover or roughly 90 acres.  

Whereas, ‘agriculture’ makes up 781 acres or 22%
of the watershed.



Within the 250’ buffer around the lake, impervious 
surface makes up 10% of the area equating to 
roughly 16 acres, while ‘Agriculture’ makes up a 
lower percentage than in the watershed at 5% or 9 
acres.



Within 100’ of the tributaries draining into the 
lake, only about 2% is impervious surface (or 5 
acres), but 25% of the tributary buffers are 
‘Agriculture’ totaling 70 acres of ‘Ag’ within 100’ 
of the tributaries draining into the lake.



Part 2: New approaches for Lake Protection



Part 2: New approaches for Lake Protection

• Lake Watershed Action Plans

• Reclassification to A(1) Status for Aesthetics Uses under Vermont’s 
Water Quality Standards using the Combined Nutrient Criteria



Lake Watershed Action Plan

• A Lake Watershed Action Plan (LWAP) is an assessment to identify the highest 
nutrient/sediment pollution loading from a lake’s watershed that are resulting in 
water quality and habitat degradation.

• The LWAP results in a prioritized list of projects and strategies to address the 
sources of pollution and habitat degradation identified in the assessment. 

• The plan may also contain recommendations to preserve natural features and 
functions, encourage use of low impact green stormwater infrastructure, and 
maintain the aesthetic and recreational uses of lakes.

• Prioritized list of projects can feed into DEC Watershed Projects Database and be 
considered for Clean Water Initiative Program Funding



Lake Watershed Action Plan

• Lake Watershed Action Plans are a relatively new approach in Vermont, 
completed on 3 lakes: Eden, Elmore and Dunmore

• DEC just awarded a grant to the Essex County Conservation District to develop 
these plans at Maidstone and Fairlee

• Lake Champlain Basin Program just awarded grants for 4 more plans: 
• Lake Iroquois, Caspian Lake, Lake St Catherine, and Fairfield Pond

• LWAPs: a participatory and consultative process involving a multi sector 
assessment with 3 core elements: Shoreland, Roads, and  Tributaries.
• Answer what are the greatest threats to lake conditions, water quality and habitat

• Scale is more focused than tactical basin plan but can contribute to broader goals
• Plans in Champlain Basin can contribute to meeting Phosphorus Reduction Targets in TMDL



Lake Watershed Action Plans: Caspian Example

• Lakeshore AND the 
watershed should be focus 
(tribs, roads)

• 10% of the 250’ buffer 
around the lake is 
impervious surface

• 25% (70 acres) of the 100’ 
buffer around the streams 
draining into lake Caspian 
are classified as Agriculture 



Lake Watershed Action Plan
Remedial Intervention Options for Caspian

1. Enhance support for Lake Wise

2. Incentivize septic upgrades

3. Employ tools within the Shoreland Protection Act 
and MRGP that reduce existing runoff

4. Reduce runoff to tributaries from roads, 
agriculture, forestry and development



Lake Reclassification 
under VT Water Quality Standards

The Vermont Water Quality Standards establish designated uses, 
management objectives, and minimum criteria for all surface waters; 
waters are classified independently for each designated use:

• Aquatic biota and wildlife that are present in the waters;
• Aquatic habitat to support aquatic biota, wildlife, or plant life;
• The use of waters for swimming, boating, fishing
• The use of waters for the enjoyment of aesthetic conditions;
• The use of the water for public water source or for irrigation of 

crops and agricultural uses.

https://dec.vermont.gov/watershed/map/assessment/waterqualitystandards


Lake Reclassification 
under VT Water Quality Standards

There are four possible classifications of Vermont surface waters:

• All waters below 2,500 ft are designated Class B(2) for all uses, unless 
designated via reclassification as Class A(1), A(2), or B(1) for any use. 

• All waters above 2,500 ft are designated Class A(1) for all uses

• All waters must continue to meet their classification criteria, otherwise 
they are listed as impaired, and a restoration plan must be implemented

A(1) excellent. A(2) public water source; 

B(1) very good; B(2) – good; 



Lay Monitoring Program has trained volunteers since 1979 to conduct lake water quality 
sampling on more than 100 lakes and 40 stations in Champlain

• Program leads to summer mean values for Total Phosphorus, Chlorophyll A, Secchi (water 
clarity) calculated from ≥8 samples

• This data is used to monitor trends on lakes, for designating lakes as impaired, as the basis 
to establish policy and statute, and now for reclassification!

Data for Reclassification: Vermont Lay Monitoring Program



VT WQS: 
Combined Nutrient Criteria

• Combined Nutrient Criteria provides 
guidelines for lake (re)classification

• Numeric Criteria established for Aesthetics 
Uses: Total Phosphorus & Response 
Variables

• Use LMP data to determine what lakes 
currently meeting or failing B2 criteria, but
also which lakes are meeting / exceeding 
B1 or A1 criteria.

• State can reclassify eligible lakes 
“upwards” if data shows they exceed A(1) 
or B(1) requirements

• Consistent w/ VT’s Tier 2 Antideg Program



Rationale for Reclassification of Lake Caspian

• Does A(1) classification better match expectations for Caspian’s Aesthetic Use?

• Is 12 ug/L TP a more appropriate threshold for impairment?

Parameter Mean Value (since ‘79) A(1) Threshold B(2) Threshold

Summer TP mean 9.4 ug/L 
Significantly increasing

<12 ug/L <18 ug/L

Secchi 7.7 m >5.0 m >2.6 m

Chlorophyll A 2.1 ug/L <2.6 ug/L < 7.0 ug/L



• While reclassification does not guarantee that the total phosphorus levels 
(early detection indicator) will not be exceeded, it puts into place a 
mechanism for action sooner, when more likelihood of restoration success 
could be achieved at much lower cost

• Reclassification gets Caspian the tool of legal requirements that come with 
listing a water as impaired and in particular helps make funds available 
sooner for restoration work

• This ‘increased protection’ is afforded the lake even if no other legal 
protections are afforded the lake 

So, how does reclassification increase lake protections?



Management Implications – Existing Prohibitions in Class A waters:
• A direct discharge of any wastes that contained organisms pathogenic to human beings. 

• Indirect discharge systems (septic systems) with a design flow greater than 1,000 gallons 
per day 

• Solid waste management facilities and application of biosolids or septage

Possible New Management Implications for A(1) Waters?: 
• In lakes w/ increasing TP due to external nutrient loading, require riparian buffers on all 

lake tribs?

• Other ideas? Incentives for use of AMPs / BMPs? 

• No exemptions to ban on winter manure spreading?

Management Implications of Reclassification



• When listing a lake as impaired, we list the lake based on the evidence that 
the lake is failing our water quality standards

• We don’t articulate what will and won’t be allowed activities in the 
watershed; not germane to the finding that the lake is not meeting the water 
quality standards.   

• Listing then established process for TMDL development, which is tailored to 
lake ‘s unique characteristics and sources of phosphorus

• We propose a similar approach for reclassification: develop a lake specific 
approach to establish A(1) protections, enshrine through rule-making process

Reclassification Approach: Lake Specific



What will reclassification offer to a lake (that isn’t 
already possible?) 

Projects & Funding 
• Act 76 (Water Quality 

Enhancement Grants)
• CWIP
• LCBP 

Lake Specific 
Protections, 

possibly a Lake 
Watershed 
Action Plan

Action Sooner!



Next Steps: Engagement w/ Towns & Lake Associations

• Reclassification can be initiated by Vermont DEC or via petitions from the public

• Increasing lake protections via reclassification, while not a new idea, has only been used once in 
VT

• VT DEC: outreach to interested / eligible lake communities and towns about lake reclassification, 

• Identified seven eligible lakes w/ increasing TP and active lake associations

• Maidstone, Caspian, Raponda, Willoughby, Shadow (Glover), Seymour, Echo (Charleston)

• Substantial local interest, some concerns over management restrictions

• Exploring reclassifying same lakes for fishing uses to generate additional support

• Expect first petitions to reclassify high-quality lakes later this year

• Petitions kick off a rulemaking process, involving public hearings, legislative review, & decision



Thanks for your attention!

Oliver.Pierson@vermont.gov
Kellie.Merrell@vermont.gov

mailto:Oliver.Pierson@vermont.gov
mailto:Kellie.Merrell@vermont.gov

